Radioautographic investigation of gliogenesis in the corpus callosum of young rats. I. Sequential changes in oligodendrocytes.
The corpus callosum of young rats was examined to clarify the behavior of the three subtypes of oligodendrocytes (the large organelle-rich "light oligodendrocytes," the smaller and more densely stained cells referred to as "medium oligodendrocytes," and the even smaller and denser "dark oligodendrocytes"). It was hoped to find out whether cells of the three subtypes undergo division and how they are related to one another. 3H-thymidine was given intraperitoneally as single or three shortly spaced injections to a first group of 19- to 20-day old rats weighing about 40 g, and to a second group of 25-day old rats weighing about 80 g. The animals were sacrificed at various time intervals from 2 hours to 35 days after 3H-thymidine administration. Pieces of corpus callosum were taken near the superior lateral angle of the lateral ventricles; and semithin sections were radioautographed and stained with toluidine blue. Two hours after 3H-thymidine injection, label is virtually absent from light, medium and dark oligodendrocytes, from microglia, and probably from astrocytes, but is present in about 10% of the immature glial cells, which include the poorly differentiated glioblasts and the partially differentiated oligodendroblasts and astroblasts. Hence, the cells undergoing DNA synthesis and mitosis in the corpus callosum are these three types of immature cells. During the week that follow the administration of 3H-thymidine, label appears in oligodendrocytes and astrocytes, which presumably have arisen from the initially labeled immature cells. The oligodendrocytes acquire label in a sequential manner: the light cells show label first and their labeling index reaches a peak at the seven-day interval; the medium oligodendrocytes become labeled next with a labeling peak toward the 14- and 21-day intervals and, finally, the dark oligodendrocytes with a peak around the 28-day interval. Analysis by the method of Zilversmit et al. ('42-'43) provides precise details on the sequence: immature cells presumed to be oligodendroblasts give rise to light oligodendrocytes which, after four to seven days, transform into medium oligodendrocytes which, after another 11 to 18 days, transform into dark oligodendrocytes. The dark cells may persist indefinitely or turn over at a very slow rate. It is concluded that oligodendrocytes arise from the last division of oligodendroblasts and develop in three main periods: a light stage lasting less than a week, a medium stage lasting about two weeks, and a very long lasting dark stage.